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Abstract 

The general meson-baryon potential obtained in the context of the 
Fock-Tani formalism is applied in the K + N system. A simple spin- 
dependent interaction on quark level is used in order to compare with 
known results. The short range nature of the equivalent local potential 
is shown. 

1 Introduction 

One of the most extensively studied interactions is the NN interaction. 
In the context of the Bonn potential the short range repulsion arises from 
an w-meson exchange with aJarger coupling constant than obtained from 
5(7(6) symmetry estimates □. In the ifiV-Bonn potential the K + N re- 
pulsion also arises from an ui exchange. If one keeps the SU(6) coupling, 
a very short ranged phenomenological meson must be added. When one 
switches to the K~N system, the to becomes attractive. In order to fit all 
the partial-waves, the ui coupling constant must be assigned the SU(&) 
value and the additional repulsive contribution reduced by a factor of 
fiveH. It whould interesting to investigate if this can be explained in the 
context of meson exchange or whether it is an effect of the quark-gluon 
dynamics. In the constituent quark model the K + = us and N = uud 
or udd so thei-eimple quark exchange mechanism can be applied to the 
K + N system □. A simple spin-spin interaction on quark level is used in 
order to compare with a similar calculation □. 

2 The Kaon-Nucleon Potential 

The method we employ in order to introduce thft quark-gluon degrees 
of freedom is known as the Fock-Tani formalism lj. The meson-baryon 
potential has been obtained in a standard wayu: 
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can specialized to study the KN system. The 
mkroscopic quark-quark potential and quark-antiquark can be written 
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where Si, J-i are the spin and color matrixes of the quarks. The meson 
and baryon wave functions are written as a product of the quark color- 
spin-isospin-space wave functions u 
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The spatial part of the meson wave function is chosen to be a gaussian 

(rrnpq — m2Pq) 2 
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wave function is also written in terms of a gaussian 
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The spatial part of the baryon 
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In the CM coordinate system p a = — pp = p , p^ = —p$ — p' and using 
the notation of u: mi = r^- , m.2 = j 2 ^ , b = 1/a , j3 — ce/^/g , where 
p = m q /m,q, one finds for the kernel of the potential (Jlj), apart from an 
overall energy conservation 8, the spatial part is given by 

Vi(p,p) = 3 k sa rj! exp -A^p-p^ 

V2(p,p) = 3 k 3S r]2 exp [- Bi p 2 - B 2 p 2 + B 3 p- p] 
V3(p,p) = 3 k 3S r]3 exp [- C\ p 2 ~ C 2 p' 2 + C 3 p ■ p ] 
Va{p,p) = 6 k ss rn exp [- Di (p 2 + p 2 ) + D 2 p ■ p] (3) 
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In order to obtain a potential in the configuration space one first intro- 
duces the new variables V = \{p+f>) and Q = (p—p) in (|^) and uses the 
local approximation which consists in V — 0. The configuration space 
V(r) is a simple Fourier transform of (3) times the color-spin-isospin 
factor an 
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W = [ b 1 + B 2 +bJ [- Bi+B2+B3 ) 

W = ( Cl+ 4 J 2 + C3 ) 3/2 ^^e X p(- Ci+ r c2 + Ca ) 

Vi{r) = (2DTTD;) 3/2 ^ eXP {- 2D r i+ D 2 )- 

The color-spin-isospin factors uoi are for 1 = 0, [0, g,0, g] and 1=1, 
[|, -L, ~, i]. A graph forrthis potential can is seen in figure f for the 
following set of parametersu: a s = 0.6, m q = 330 MeV, p = 0.6, a = 400 
MeV and p = 350 MeV. 

3 Conclusions 

The potentials are repulsive and short ranged, as one would expect for 
the nuclear hard core. However, in order to judge the adequacy of the 
quark-gluon exchange hypothesis, one has to see whether the model pro- 
vides, for example, the correct spin-orbit interaction in the P-waves. 
This requires a more elaborated calculation, in the context of a meson 
exchange model with the short distance interaction described by the 
Fock-Tani KN potential. 
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